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INTRODUCTION 

Tlie Lower Triassic formations and 
faunas of Afghanistan were essentially un- 
known until publication of the recent mono- 
graph by Kummel and Erben (1968). That 
report was based on field observations and 
collections made by H. K. Erben at Kotal-e- 
Tera, near the village of Altimur, 90 
kilometers southeast of Kabul, Afghanistan 
(Fig. 1). In that monograph the Triassic 
section at Kotal-e-Tera was shown to consist 
of a relatively thin, gray limestone unit 
containing an ammonoid fauna of mid- 
Scythian {Owenifes Zone) age. This gray 
limestone sequence overlies dolomites of 
Permian age and is overlain by black lime- 
stones that contain ammonoids of Anisian 
age. 

In August of 1966 I had the opportunity 
to visit Kotal-e-Tera and make additional 
observations and collections on these 
Triassic formations. The most important 
result from the visit was the discovery in 
the uppermost part of the lower Triassic 
(Scythian) limestone fonnation of a Suh- 
colwnbifes fauna of late Scythian age. 
The paper by Kummel and Erben was sub- 
mitted in November, 1964, and \^ as in press, 
thus this new information is presented here 
as a separate contribution. 
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STRATIGRAPHY 

Triassic formations crop out extensively 
in the general region of the village of 
Altimur and around Kotal-e-Tera. The 
road from Kabul to Gardez ( 12 kins south 
of Altimur) crosses tlie main band of out- 
crops. There is an excellent exposure of 
the Permian and Triassic formations on 
the east side of the Kabul-Gardez road. At 
this outcrop I was able to measure the 
following section (Fig. 2): 

K7. Mudstom*, black, calcareous, 
contains abundant ammo- 
noids which, however, gen- 
erally cannot be extracted. 

Unit overlain by alluvium, 
thickness given is only that 
of beds exposed. 50 feet 

K6. Limestone, light to dark 
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jma\’, made up of shell 
IrajL^inents, matrix ol linc- 
UraiiK'd caleit(\ unit \(‘r\' 
hard; eonlains ahnndant 
ammonoids hut pr(‘S(*r\a- 
tion jioor and \(‘i\' dillicnit 
t()(‘xtra(l. II 



K3. Limrstoiu', rc'd, massive, 
very ij;raiiu'd, dolomilic' 
in |iat('h('s, with abundant 
shell Iragments; eontains 
ammonoids hut tlu\s(' are 
dillienlt to (wtraet Irom the 
rock. ] 



ScYTiiiAX Ammoxoids FROM Afchaxistax • Kunwu’l 485 




Kabul-Gardez road at Kotal-e-Tera. 



K4. Limestone, gray, made up 
of shell fragments, with very 
fine-grained matrix, thin 
l)edded, unit weak, no 
fossils seen. 2 

K3. Limestone, gray, made up 
of shell fragments with very 
fine- to fine-grained matrix, 
partly dolomitic; contains 
abundant ammonoids. 40 

K2. Dolomite, buff to gray, fine- 
to medium-grained, upper 
part red in color; contains 
abundant ammonoids. 35 

Kl. Dolomite, gray, massive, 
no fossils seen, unit poorly 
exposed. 16 

Bed Kl of the above section is just the 
upper part of the Permian formations ex- 
posed at Kotal-e-Tera and is in fault con- 
tact with bed K2. The Oicenites fauna 
described by Kummel and Erben (1968) 



is present in beds K2 and K3. From this 
outcrop and from that on the west side ol 
the Kabul-Gardez road, Kummel and 
Erben (1968) reeognized the following 
species of ammonoids: 

Fse t idosagcce ras nuiJtilol)aium Noetl i n g 
Subuujoites cf. kashmirinis (Dicmer) 
Suhvishniiitcs iccUeri Spath 
Xcnodiscoidcs cf. falcatinn (Waagen) 
Dienewceras kncchii (Hyatt and Smith) 
CAijpeocevas yudishihim (Diener) 
Eoptychites sp. indet. 

Oicenites koeneni Hyatt and Smith 
Oicenites slavini ( Popov ) 

Paranannites asj)enensis Hyatt and Smith 
Juvenites sp. indet. 

Anakashmirites an^ustecostatns ( Welter) 
Meekoeeras ^racilitatis White 
Aretoeeras mnshhachanum (White) 
llemiprionites hnn<^eri Kummel 
Anasihirites kinfiianus ( Waagen ) 

My new collections from the Oiceidtes 
beds at Kotal-e-Tera contain four additional 
species which are described here. These are 

Juvenites ef. septentrionalis Smith 
Wyomingites aplanatus (White) 
llemiprionites typus (Waagen) 

Wascit elutes sp. indet. 

Beds K5 and K6 contain a Suheohind)ites 
fauna. Though bed K4 yielded no fossils it 
is lithologically more related to beds K5 
and K6 than to the underlying units. The 
major part of thc‘ fossil collections was 
obtained froni bed K6. This Subeohunhites 
fauna includes the following species: 

Pse i idosa^eee ras mnUdobatum Xoet li n g 
Subvishnuites sp. indet. 

Subvishnuites e{. enveris (Arthaber) 
Xenoeeltites sp. indet. 

Proearn ites kokeni ( Arthaber ) 
Iseulitoides cf. ori^inis (Arthaber) 
Subeohnubites perrinismithi (Arthaber) 
Viekohlerites cf. sundaiens (Welter) 
Meropella cf. jdejanae Benz and Benz 
Albanites triadicus (Arthaber) 
KeyserhivXPes sp. indet. 

I^eiophyllites sp. indet. 
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Figure 3. Index map of localifies where faunas of Owen/Zes Zone age have been reported. (1) Lower limestone member 
of Thaynes Formation in southwestern Montana, southeastern Idaho, and northern Utah; (2) Thaynes Formation of 
northeastern Nevada and west-central Utah; (3) Moenkopi Formation of southwestern Utah; (4) Inyo Mountains, south- 
ern California; (5) northeastern Washington; (6) Sulphur Mountain beds of Alberta; (7) Needham Creek area, British 
Columbia; (8) Liard River area, British Columbia; (9) Ellesmere Island and Axel Heiberg Island; (10) Herlufsholm, 
Peary Land; (11) Spitsbergen; (12) Olenek-Lena River Basin, Siberia; (13) Okhotsk-Kolyma Land, Siberia; (14) Primorye 
Region around Vladivostok; (15) Iwai Formation of Kwanto Massif, Taho Formation of Shikoku, and Komura Formation 
of Kyushu. Japan; (16) Malakoff Hill Group, Coal Creek, Wairokei Downs, South Island, New Zealand; (17) limestone 
with Owenites fauna, limestone with Ophiceras crossecostofjm, and limestone with Anosibiriles mulliformis, Timor; 
(18) Gua Panjang fauna, Malaya; (19) Owen/tes beds of Kwangsi, China; (20) Hedensiroemio fauna of Himalayas in 
northern India, Kashmir, and Tibet; (21) upper Mittiwali Member of Mianwali Formation, Salt Range and Surghar Range, 
West Pakistan; (22) Owenites fauna of Kotal-e-Tera, Afghanistan; (23) Oweniles fauna of northern Caucasus Mountains; 
(24) Meekoceras fauna of Yugoslavia; (25) Barobanja fauna of northeastern Madagascar. 



B(‘(l K7 is ol Aiii.sian ag(‘. Kurnin(‘l and 
lhrl)(*ii (1968) havr r(‘cord(‘d th(‘ following 
aminoiioids (roin tills unit: 

Bcyriehiles khauikofi (Oppol) 

Discophfchiles s|:i. inclot. 

Malletoply chiles uiallclkmus (Stolicv.ka) 

C.ifniiiiles sj). indcl. 

"Hir Triassir loiinations \\(‘st of tlu^ 
Kai)iil-( aird(‘/ road ciop out nuic li more' e\- 
((‘iisi\(‘ly than (nist ol tlu' road hnt ai(‘ cait 
1))' initiK'rons rross-laitlts. Tli(‘ s(‘(jn('iK'(' of 
units is (Ik* sanu* as (*ast of tlu* road, TIk* 
lirds inc'lnding tlu* Oncuites lanna arc* 
nni(li nioiv fossiliirroiis west of tlu* road 
than they ar<* on the* c'ast. I low(*\ (*r, tlu* 
njiprr hods \\ith tho Suh('ohunhil(\s arc* 



rniioh l(*ss fossiliferous west of tlu* road 
than tlK*\' arc* to tlu* c*ast. 

CORRELATION WITH REGIONS OUTSIDE 
OF AFGHANISTAN 

Owenifes Fauna 

This is OIK* of tlic* most wid(*spr(*ad and 
di\(‘is(* of all ScN'thian iannas. Tlu* major 
loc*alitic*s of tlu* world w'lu*r(* faunas of this 
ag(* arc* known arc* plottc*d on the* map ol 
L3'gnrc* 3. A j)lc)t of the* distribution of 
the* gc*nc*ra rc*j)rc*sc*ntc‘d in the* Ou'(uiiles 
fauna at Kotal-c*-Tc*ra is gi\'c*n on Table* 1. 
The* pape*r b\' Knmme'l and lsrbe*n (1968) 
c'ontains a fairb’ de*taile*el disc'ussion and 
comparison ol the* Kotal-e*-Te*ra Oir<'nilcs 
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AFCillAMSTAN. SyMIIOLS IX RK;iIT HAND COLUMN AS FOLLOWS: X, PHLSENT ONLY AT THIS HORIZON; 

I’RESENT IN BOTH YOUNGER AND OLDER HORIZONS; 1, PRESENT ALSO IN LATER HORIZONS; C, PRESENT 
ALSO IN EARLIER HORIZONS. 



fauna with faunas believed to lie of tlie 
same age from other parts of the world. 
The new species added to the Kotal-c-Tera 
Oicenites faunal collection (Juveuites cf. 
septeutrionalis, Wyomingites aplanatus, 
Ilemipviouites typus, and Wasatchitcs sp. 
indet) further strengthen the conclusions 
arrived at earlier as to the affinities of this 
fauna. The species of Juveuites and 
Wyomingites are \ery common memliers 
of the Meekoeeras fauna of western United 
States. IJemiprionites tyj)tis was originally 
described from the Upper Ceratite lime- 
stone of the Salt Range of West Pakistan 
(\\7iagen, 1895). This formation also 
yielded the type of Auasibirites kiugiawis 
(Waagen, 1895). Wasatcliites is another, 
quite common, member of the so-called 
Auasibirites fauna. 

In the Kummel and Erben (1968) paper 
on the Kotal-e-Tera collections, it was 



stated that there was complete mixing of 
the Oweiiites and Auasibirites faunas. One 
collection by II. K. Erben was made from 
the basal part of their gray limestone unit 
(collection A-3 in Kummel and Erben, 
1968) and another from the rest of the 
unit (collection A-2). Both collections con- 
tain a so-called mixed fauna. During my 
own field investigation of the Kotal-e-Tera 
region 1 was not able to find any an- 
asibiritid elements in my unit K2. Within 
my unit K3, mixing of the faunas was very 
evident. 

Subcolumbifes Fauna 

The Subeolinnbites fauna of Kotal-e-Tera 
comprises 12 species placed in 11 genera. 
The list of species in this fauna is given 
on page 488. The geographic distribution 
of the genera is shown on Table 2 and 
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the localitic’s ol late* Sc>’tliian faunas are 
sliowii on tlu' map of hh'gnre 4. A miinl)er 
ol (1 k‘ spc'C’ies in this lanna arc' prominent 
memlx'rs of late" Scytliian fannas in sc*\'("ral 
localities within Tc'tliys trom Albania to 
'Fimor. Tlu'ic' is lor instance" Alhanites 
friadints ( Aithalic'r), first elc'scriheel from 
the Suhe()liuuhit(\s' fauna oF Albania (Artlia- 
ber, 190(8, 1911). In a comj^re'be'nsixe 

trealme’nt ol all late* Scythian ammonoiels, 
Knmnu'l (190(81)) has presc'nte'el data to 
show that all ol the' many spc'C'ic's of tin* 
i;<'nns Alhanites that ha\e" l)ce‘n proj^osc'd 
are' in rc'alit)^ s\aie)n\’ms of Alhanites 
triadinis. In lact th(' ij;e‘nns Alhanites is 
monntypie’ and confine'd to Te'thys. In aeldi- 
lion to its oce'iirre'iK’e" in the' Snl)eohnnhit(\s 
lanna ol Albania and at Kotal-e'-4\'ra, 
\li!;hanistan, the' s])ccie's is pre'sc’nt in the* 
Suh('nhi}}d)if(\s lanna ol ('hios ( IUmi/ and 
ben/, 1918), tip' Mani^)shlak Pe'ninsnla 
{Astakho\a, 1900a, b) and the Pvohnn<^ar\tes 
lanna ol 4h’moi\ Anothe'r e'ommon and 
distineti\e sj)e'e*ies ol late Sexthian age is 
I*r()earnif('s kohnii. It is i:ne'sent in late 



Scythian faunas of Albania, Cliios, Man- 
gyshlak Peninsula, Snrgliar Range in West 
J^akistan, Timor, and in Kwangsi, Cliina. 
An eejiially wide'spread and distinctive 
species is Sid)eohnnhifcs j)eninistnifhi w inch 
is known from late Scythian faunas of 
All)ania, Cliios, Kwangsi and Japan. Iscu- 
lif aides ori^iiiis is now known Irom the 
late' Scx’thian fannas of Albania, Chios, and 
Timor. It most probably is also present in 
the' late* Scythian fauna of the Xarmia 
Member of the Mianw ali P\)rmation in the 
Salt Range and Snrghar Range ol We\st 
Pakistan. In regards to Meroj)clla, this is 
the first record of a spe'cimen ol this genus 
outside of the" ^uheohnnhites lanna of Chios. 
Spe'e'ie's of Xaioeeltites. Std)vishnuites, and 
LeiaplnjUUes are not common in the late' 
Se'N'thian. This is the lirst re'corel ol a late' 
Sc\ thian Keyserlin^iies from Tethys, though 
specie's of Anisian age' are' know n from the* 
Ilimalaxas and Timor. bate Scythian 
sjicc'ie's ol Keys(nliup.ites are' know n mainly 
Irom the' circnmarctic region and western 
Xorth Ame'rica. 
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Figure 4. Index map of localities where faunas of Prohungarites Zone age have been reported. (1) Upper Thaynes 
Formation, southeastern Idaho; (2) Upper Thaynes Formation, west-central Utah; (3) Tobin Formation, Tobin Range, Nevada; 
(4) Subcolumbites fauna Providence Range, southeastern California; (5) Humboldt Range, Nevada; (6) Toad-Grayling For- 
mation, northeastern British Columbia; (7) upper Scythian of Ellesmere Island ond Axel Heiberg Island; (8) Spitsbergen; 
(9) Olenek-Lena River Bosin, Siberia; (10) Okhotsk-Kolyma Land, Siberia,- (11) Primorye Region around Vladivostok; 
(12) Osawa Formation near Sendai, Japan; (13) south Otago, South Island, New Zealand; (14) Prohungarites fauna, 
Nifoekoko, Timor; (15) Subcolumbites fauna, Kwangsi, China; (16) Prohungor/fes fauna, Kashmir, Himalayas; (17) Narmia 
Member, Mianwali Formation, Salt Range and Surghar Range, West Pakistan; (18) Subcolumbites fauna, Kotol-e-Tera, 
Afghanistan; (19) Tyur-Upa suite, Mangyshlak Peninsula, Caspian region; (20) Subcolumbites fauna of Chios; (21) Sub- 
columbites fauna of Albania; (22) Tirolites fauna of Campil Member of Werfen Formation. 



SYSTEMATIC PALEONTOLOGY' 

Class CEPHALOPODA Cuvier, 1797 
Subclass AMMONOIDEA Zittel, 1884 
Family SAGECERATIDAE Hyatt, 1900 
Genus PSEUDOSAGECERAS Diener, 1895 
Type species, Pseudosageceras mulfilobofum 
Noetling, 1905 

Pseudosageceras mulfilobafum Noetling, 
1905 

A detailed synonymy of this species ean 
be found in Kiiinmel (1966). The Suh- 
columbites fauna at Kotal-e-Tera has 
yielded six fragmentary specimens; how- 
ever, the distinctive character of the suture 
and conch shape makes recognition of the 

^ Abbreviations in this section are as follows; 
MCZ = Museum of Comparative Zoology; GPIBo = 
Ceologisch-Palaontologisch Institut, Bonn; GSI rr 
Geological Survey of India. 



species comparatively easy. The Oivenites 
fauna at Kotal-e-Tera has yielded a single 
specimen of this species. No other species 
of Scythian ammonoid is as long ranging 
or as widespread geographically. It is 
present in most ammonitiferous deposits of 
Scythian age. 

Occurrence. Oivenites fauna and Sub- 
eolumbites fauna at Kotal-e-Tera, Afghani- 
stan. 

Repository. MCZ 10166, 10173 (speci- 
mens from Subcolumbites fauna). 

Family FLEMINGITIDAE Hyatt, 1900 
Genus SUBVISHNUITES Spath, 1930 
Type species, Subvishnuites welferi Spath, 

1930 (~ Vishnuifes sp. Welter, 1922) 
Subvishnuites sp. indet. 

Plate 2, figure 14 

Two small specimens of only fair preser- 
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Figure 5. Diagrammotic represenfotion of Scythion ommonoids from Kofol-e-Tera, Afghonisfon. A, Subcolumbites per- 
nnismithi (Arfhaber) of a diomefer of 14 mm, MCZ 10138; B, Isculiioides cf. originis (Arthober) at o diometer of 
16 mm, MCZ 10140; C, Vickohlerites cf. sundoicus (Welter) ot a diometer of 20 mm, MCZ 10141; D, Vickohlerites 
sundaicus (Welter) at o diameter of 30 mm, holofype GPIBo 231; E, Keyserlingites sp, indef., ot a diameter of 20 mm, 
MCZ 10143; F, Albonites triodicus (Arthober) ot o diometer of 45 mm, MCZ 10145; G, Albonites triodicus (Arthober) 
at a diameter of 26 mm, from o weothered specimen, MCZ 10136; H, Xenoceltites sp. indet., at a diameter of 20 
mm, MCZ 10137; I, Leiophyllites sp, indet., of o whorl height of 15 mm, MCZ 10151; J, Wyomingites opionotus (White) 
at a diameter of 42 mm, MCZ 10163. 



Nation art' in llu* collection. 1 lit" distinctivt' 
It'aliirt's ai(‘ tht' c'oinprt's.st'cl, smooth, t'vo- 
lnt(‘ conch, and tht' aentt' Ntmtcr. Tlu' 
spt'ciincn which is illustrated has (‘Ili|)itical 
coilini^ and mt'asnrt's al)t)iit 20 mm in 



diamt'tcr. Tht' nntiii;m(‘d spt'cimcn has 
regular ('t)iling and mt'asnrt's ahtnit IT mm 
in tlianu'tt'r. Tht' sutiirt' is iu)t prt'St'rvetl 
t)ii t'ither t)l tht' spt'cimens. 

Mt)st rt'ct)rtls t)l species t)l this gt'ims art' 
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based on lew and generally poorly pre- 
served specimens. The genus appears to hv 
most common in the mid-Scythian Oweuitcs 
Zone. The type species, Siihvishnuites 
iccltcri, is from an OtccuUes fauna of Timor. 
It is now known from the same horizon in 
the Caucasus Mountains (described as 
Parimjoites masfykcnsls Popov, 1962), at 
Kotal-e-Tera, Afghanistan ( Kummel and 
Erben, 1968), and from South Island, New 
Zealand (Kummel, 1959). The Columhites 
Zone contains a single Siberian species, de- 
scribed as Imjoites eickitemis Popov (1962), 
which is quite similar to an indeterminate 
form in the CohimJ)ifcs fauna of southeast 
Idaho (Kummel, 1968b). The Narmia 
Member of the Mianwali Formation in the 
Surghar Range of West Pakistan contains 
poorly preserved and indeterminant species 
of Subvishnuites (Kummel, 1966). The 
horizon containing these specimens is of 
Pvohnngarites Zone age. 

All the records to date on species of this 
genus, and especially on the specimens from 
the Columhites and Prohungarites zones, 
are woefully incomplete. The specimens 
all display smooth, compressed, e volute 
conchs, with acute venters. Any detailed 
analysis of this genus and its species will 
have to await the discovery of more abun- 
dant and better preserved specimens. 

Occurrence. Subcohnnbites fauna, Kotal- 
e-Tera, Afghanistan. 

Repositonj. MCZ 10150 (PI. 2, fig. 14), 
MCZ 10147 (unfigured specimen). 

Subvishnuites cf. enver/s (Arthaber) 

Plate 1, figures 8, 9 

Xeuaspis enveris Arthaber, 1911: 230, pi. 20(4), 

fi^s. 3a, b. 

A single fairly well preserved specimen 
in the collection is very similar to the speci- 
men from the Subcolumbites fauna of 
Albania assigned by Arthaber ( 1911 ) to 
Xenasf)is enveris. It is unfortunate that 
Arthaber s type, and only specimen, of this 
species is apparently lost, because the illus- 
tration is a retouched photograpli. 1 have 
personally examined and studied the re- 



maining specimens studied by Arthaber 
( 1908, 1911); the pre.servation, in hard, red 
limestone, often obscures shell features and 
the specimens are very difficult to prepare; 
this fact makes all of ArthabeFs illustrations 
suspect. 

My specimen measures 45 mm in diam- 
eter, approximately 20 mm for the width of 
the adoral whorl, 21 mm for the height, 
and 11.7 mm for the width of the umbilicus. 
The whorl sides are broadly arched, con- 
verging on to a rounded venter. The whorl 
sides bear widely spaced radial ribs that 
commence and are most conspicuous on 
the umbilical shoulder and decrease in 
intensity toward the venter w'hich is smooth. 
The adoral half volution has four such ribs. 
The ribs are likewise present on the inner 
whorls as far as they are preserved. The 
umbilical shoulder is abruptly rounded and 
tlie umbilical wall, nearly vertical. Un- 
fortunately, no trace of the suture is pre- 
served on any part of the specimen. 

Arthaber s specimen of Xenaspis enveris 
is slightly more evolute than my Afghan 
specimen (34 per cent versus 27 per cent) 
and has an acute venter on the adoral part 
of the living chamber. The ribbing, ac- 
cording to Arthaber, is developed only on 
the living chamber. The absence of ribs 
on the phraginocone could w ell be a matter 
of preservation. The suture of the Albanian 
specimen consists of two denticulated lat- 
eral lobes (Arthaber, 1911: pi. 20(4), fig. 
3c). 

It appears (piite probable that the 
Albanian Xenaspis enveris is not conspeeific 
with the Afghan specimen recorded here, 
though they are most probably congeneric; 
however, the assignment of these specimens 
to the genus Subvishnuites is open to ques- 
tion. The type species of Subvishnuites is 
based on a single specimen from the 
Oxcenites fauna of Timor. It is an evolute 
form with an acute venter, and with smooth 
lateral areas. Conspeeific forms have been 
described by Kummel (1959: 443) from an 
Owenites fauna of South Island, New Zea- 
land, by Popov (1962b: 42, as Parimjoites 
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ituistykeusis ) from an Otccnitcs fauna of 
the CaiK‘asus Mountains, and by Kummel 
and Erl)en ( 1968) from the Oiccnitcs fauna 
of Kotal-(‘-Tera, Afglianistan. In addition 
tile Oicenites Zone of Kwangsi, China, 
contains Suhvisimuites tic}itun<^cnsis Chao 
(1959). The specimen from the Dicncroccras 
Zone of Sil)(‘ria (Popov, 1962a) described 
as Inijoites eickiieusis is a species of tliis 
genus. The Coliimhites Zoiu' of southeast 
Idaho lias yielded one fragmentary speci- 
men that is quite similar to the Siberian S. 
(uckiiensis, TIk' \armia Member of the 
Miamvali b\)nnation in the Trans-Indus 
Surghar range of West Pakistan has yielded 
fragm(Mitar\' specimens of this genus de- 
s(‘ribed as S. sp. indet. by Kummel (1966). 
These spc'cimens are of late Scythian 
Prohuiu^e riles Zone age. 

All of th(‘ sp(‘cies and specimens of tlie 
SuhvisItuiiUes memtiom^d above are smooth 
lorms with acute venters. The Albanian 
Xrnasffis rnveris and tlie Afghan specimen 
r(‘cord(’d h(‘r(‘ ha\c promiiuait radial rilxs 
beginning on the umbilical shoulder and 
decreasing tow^ard the venter. A case could 
b(‘ mad(‘ that tlu‘ Albanian and Aighan 
species are gcaiericall)^ distinet from the 
more* tN’pieal specic\s of Suhvisluiuites. llow- 
e\(*r, data arc* so incomplc'te on both the 
Albanian and Aighan siic^eimens that it 
would be imprudcait to (\stablish a nc‘w' 
genus with c'itluM' ol thc‘se specimens as 
t\'jD(‘. B(‘cansc‘ of th(*se lactors and b(‘cause 
there arc* no otlicM' late* Sex thian genc'ra to 
which tlu*s(‘ siK'clmens lia\c‘ any similaritx, 
it secMus b(‘st to assign thcan to Su])vishnuii(\s. 

()('eurren('e. Sul)('()Iuml)itcs fauna, Kotal- 
e-Tera. Alghanistan. 

l\ef)(>siloii/, MCZ 10148 ( IM. 1, figs. 8, 9). 

Family XENOCELTITIDAE Spath, 1930 
Genus XENOCELTITES Spath, 1930 
Type species, Xenocelfifes subevolufus 
Spath, 1930 
Xenocelfifes sp. indet. 

Plate 2, figures 1 1-13 

Th(‘ gc'ims X(‘n()('('Itites is xeux' common 



and xvidely distributed in the mid-Sex thian 
On cnites Zone. In the overlying Columhites 
Zone there is only one species, namely A". 
spcncci (Smith, 1932). In the uppermost 
Scythian, Frohungarites Zone, there are 
only three recorded occurrences of species of 
this genus. There is first of all Xcnoceltitcs 
sinuatiis (Waagen) from the Narmia Mem- 
ber of the Mianxvali Formation in the Salt 
Range of West Pakistan (Kummel, 1966). 
From Kxvangsi, China, Chao (1959) has 
described Xcnoccititcs crenoventrosus from 
a Su])colii7nhites fauna. Finally, Kiparisova 
(1961) identified A. s})itshcr^cnsis from a 
Subcolumbiies fauna in the Primorye Re- 
gion. In all three of these reported occur- 
rences, the species are established on x^ery 
fexv specimens that in addition are only 
of poor to fair preserxation. 

The Subcohimbitcs fauna of Kotal-e-Tera 
has yielded three fragmentary specimens 
of fair preservation that clearly are xeno- 
celtitids l)ut xvhich cannot be assigned 
xxith confidence to a particular species. 
The conch is moderately evolute xvith com- 
pressed xvhorls that are convergent to a 
narroxvly rounded venter. Tlie flanks bear 
forward-projecting constrictions. The su- 
ture is shoxvn on Figure* 511. These Afghan 
specimens are quite similar to the* frag- 
mentary specimens Kummel (1966) has 
described from the Xarmia Memb(‘r ol the 
Mianxx'ali Formation in the Surghar Range 
of West Pakistan. XenoccIWes sinuaius 
(W'aagcai) from the same hori/on in the 
adjacent Salt Range is knoxvn only from 
four fraguH'ntary and g(*n(*rallx poorlx' 
jin\s(‘rved sjiecimens. 4h(‘S(' are all much 
larger than the* speeim(‘ii of Xciioeeltiies 
sp. ind(4. Iroin tlu* Surghar Range and the 
Afghan sp(‘cim(‘iis ix^cokUhI lu‘r(\ making 
dir(‘ct comparison difficult and tiaiuons. 
Tlu* sp(‘ci(\s from Kxvangsi, C4iina, A. 
rrnwvenirosiis (4iao ( 1959), is based on a 
singk*, lragnu‘n(ary sp(‘einu'n ol jioor pres- 
erxation. In this specie's tlu* ('onstrictioiis 
are* xe*rx' marke'el eiii the* ve'iiter. The* txxe) 
siK'cime*ns assigiu'd bx^ Kipariseixa (1961) 
tei A. spiisb('r^(uisis are* epiite* similar te) the* 
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type of that species from tlie Owenites 
Zone of Spitsl)ergen. In this species the 
wliorls are more rounded and the con- 
strictions broader and more widely spaced. 

The genus Xcnoceltitcs is thus now 
known from late Scythian faunas at four 
localities, hut each record leaves much to 
be desired, and comparisons are very diffi- 
cult. 

Occurrence. Suheolumhites fauna, Kotal- 
e-Tera, Afghanistan. 

Rcpositori/. MCZ 10137 (PL 2, fig. 11), 
MCZ 10157 (PL 2, figs. 12, 13), MCZ 10169 
(unfigured specimen). 

Family PROPTYCHITIDAE Waagen, 1895 
Genus PROCARNITES Arthaber, 1911 
Type species, Parapopanoceros kokeni 
Arthaber, 1908 

Procarnifes kokeni (Arthaber) 1 908 
Plate 1, figure 16 

Varapopanoccra.s kokeni Artliahcr, 1908: 259, pi. 
11(1), figs, la-c, 2a, h. 

llcdcn.strocmia sp. Arthaber, 1908: 284, pi. 3, 

fig. 2. 

Procaniitcs kokeni (Arthaber), 1911: 215, pi. 

17( 1), figs. 16, 17, pL 18(2), figs. 1-5; Diener, 
1915: 228; Diener, 1917: 167; C. Henz, 1928: 
155; Spath, 1934: 181, fig. 55; Renz and Renz, 
1947: 61; Renz and Renz, 1948: 81; pL 8, 
figs. 5, 6-6a, 7-7a, 8-8a, 9-9a, pi. 9, figs. 2-2a; 
Kiinnnel, hi Arkell et aL, 1957: L138, fig. 171, 
4; Knininel, 1966: 390, pi. 2, figs. 10-13. 
Procaniitcs kokeni \ar. evoluta Renz and Renz, 
1947: 61; Renz and Renz, 1948; 82, pi. 9, 
figs. 1-la. 

Procaniitcs kokeni var. pantclcinwncnsis Renz and 
Renz, 1947: 61, 78; Renz and Renz, 1948: 82, 
pi. 8, figs. 3-3a, pi. 9, figs. 3-3a. 

Procaniitcs acutns Spath, 1934: 183, pL 5, figs. 

4a, b {— llcdcnstrocniia sp. Arthaber, 1908: 
284, pi. 3, fig. 2); Chao, 1959: 89, 255, pi. 32, 
figs. 8, 9, pi. 33, figs. 1-8. 

Procaniitcs skanderhegis Arthaber, 1911: 216, 

pi. 18(2), figs. 6, 7; Diener, 1915: 229; C. 
Renz, 1928: 155; Spath, 1934: 182; Renz and 
Renz, 1947: 61; Renz and Renz, 1948: 82, 

pi. 8, figs. 4-4a. 

Procarnifes andnisovi Kiparisova, 1947 ( Bajarnnas, 
1936, mnn. nitd.): 132, pi. 28, figs. 2-4, text- 
figs. 11-13; Astakhova, 1960b: 149. 

Procaniitcs o.xynosius Chao, 1959: 88, 254, pi. 32, 
figs. 1-7, 10-12, text-figs. 28a-d. 



This is another, rather common and 
distinctive species in late Scythian faunas 
of Tethys and closely related regions. My 
collections from the Suheohnnhites fauna 
of Kotal-e-Tera contain two specimens of 
rather poor preservation. The distinctness 
of the conch shape and suture of this species 
makes identification easy. The specimen 
which is illustrated on Plate 1, figure 16 has 
a diameter of 51 mm and an umbilical 
diameter of 9 mm. The second specimen 
is not quite as well preserved but does 
show the suture which, though weathered, 
is clearly that of this species. 

A complete analysis of all species of 
Procarnifes can be found in Kummel 
(1968b). The long synonymy reflects a 
great deal of misconception regarding this 
species. Examination of Arthaber s ( 1908, 
1911) original types from Albania and the 
large collection of this species from Chios, 
studied by Renz and Renz, has given a 
clearer perspective to the nature of varia- 
tion in this species. On the basis of this 
analysis it can readily be established that 
within Tethys there is only a single species 
of Procaniites, namely Procarnifes kokeni. 
This species is also kmown from Kwangsi, 
China (Chao, 1959), where, however, an- 
other unique species of this genus is also 
present, namely the specimen described as 
DigifophyUlfes suni (Chao, 1950, 1959). 
Megaphyllites inwmfunis Kiparisova (1947) 
from the Primoryc Region and Proearnifes 
modesfus Tozer (1965) from British Co- 
lumbia 1 believe to be one and the same 
species, differing from P. kokeni in the 
presence of constrictions. 

Occurrence. Suheohnnhites fauna, Kotal- 
e-Tera, Afghanistan. 

Repository. MCZ 10154 (PL 1, fig. 16), 
MCZ 10155, 10171 (unfigured specimens). 

Family PARANANNITIDAE Spath, 1930 
Genus JUVENITES Smith, 1927 
Type species, Juvenifes kroffti Smith, 1927 
Juvenifes cf. sepfenfrionalis Smith, 1932 

Plate 3, figure 1 

Juvenifes scptcnfrionalis Smith, 1932; 110, pi. 31, 
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1 . )l-40; Kiiinnicl and Steele, 1962: 687, 

pi. 100, fi<zs. 1-11. 

luviuites sanctonun Siiiitli, 1932: 110, pi. 31, 

fi.ii.s. 22-30. 

Sanuilcs .siiwosus Kiparisoxa, 1917: 141, pi. 28, 

lilts. 6-8. 

Xauuitcs siiniosiis \ar. pressula k'iparisoxa, 1947; 
141. ivr, 27. 

Tlii.s .spcci(‘.s i.s one ol the more common 
and di.stiiK'ti\ (‘ iorms in the Oiccnitcs 
Zone ol we stern United States. My collec- 
tions from tile Oiccnitcs lanna at Kotal-e- 
Tera, Afghanistan, contain a .single, slightly 
crnslu‘d individual that does not show a 
siitnre. However, the imiqiuaiess of the 
eoiieh slia])e and pattern of ribbing is such 
that then* is every reason to believe it is 
\cr\’ (dosedy related to J. scptcntrionalis if 
not eonspc'eilie w ith it. Knmmel and Steele 
( 19f)2) have giveai data on the range of 
intraspecifie \ariation that is present in at 
l('ast one pojnilation ot this species. On 
th(‘ basis ol tlu'se data 1 fail to see the 
distinctiu'ss of Nanuites sinuosus Kijiarisova 
(1947) from an Oiccnitcs fauna in the 
(auieasns Mountains. Then* is some simi- 
larity lH‘tw’(‘(*n /. sc])tcntrionalis and the 
Himalayan J. herherti (Di(*ner), /. hindo- 
stanus ( l)i(Mier), and /. medius Krafft 
and Dieii(‘r. K\ahiation of the differences 
among th(*sc‘ sp(*cic\s is dilficnlt since the 
llimala\an speei(‘s were* bas(*d on only one 
or two si)('eim(‘iis per s}K*ei(‘S. Similar forms 
ha\’e b(*en d(\scrib('d Irom th(' beds with 
Oiccnitcs c^rcdinis in Timor bv WVlter 
(1922). 

Occimcnc(c Oiccnitcs lanna, Kotal-e- 
44’ra. Alghanistan. 

Bcpositorij. MCZ 10162 (Id. 3, lig. I). 

Genus ISCULITOIDES Spath, 1930 
Type species, Isculifes originis Arthaber, 
1911 

Jsculifoides cf. originis (Arthaber) 

Plate U figures 12-15 

I.\nttil('s Arlhahrr, 1911: 259, pi. 23(7), 

til's. 1 10; I)i(>iicr, 1915; 157; C. Heir/, 1928; 
155, Kulassy, 1933: 510; lU-ii/ and lUaiz, 1917: 
60, Hen/ and Hen/., 1918: .33, pi. 1.3, til's. 7-7a, 
9 <Ja, 11-111). 12-121), pi. 11, til's. 6-6a, 9-9a. 



Isculitoictes orifiiuLs, — Spath, 1934: 198, pi. 14, 

til's. 2a-d, te.\l-figs. 59h, c. 

Isculitcs ^l()I)ulits Renz and Renz, 1947: 60, 74; 
Renz and Renz, 1948: 34, pi. 34, til's. 4— 4a, 

5- 5a, 8-8h, lO-lOe, 11-llh. 

Iscntites autiiJ.tobulus Htaiz and Renz, 1947; 60, 
74; Renz and Renz, 1948: 35, pi. 13, til's. 

I-la, lO-lOa, pi. 13, figs. 2-2a, 3-3a, .5-5a, 
8-8a. 

Isculitcs ^t()t)ulus-oriiJ,inis Renz and Renz, 1947: 
60, Renz and Renz, 1948; 35, pi. 13, tit's. 

6- 6a, pi. 14, til's. 1-la, 2-2a, 3-3a. 

Isculitcs c.lnlmtus-(inticJotnilus Renz and Renz, 

1947: 60; Renz and Renz, 1948: 35, pi. 13, 
til's. 4-4a, pi. 14, tit's. 7-7a. 

Two incomplete, but fairly well pre- 
ser\’cd, specimens in the colleetion are 
closely allied but most prol)ably not con- 
specilic w ith Isciilitoidcs originis. The conch 
i.s highly involute and with depressed 

whorls. The lateral areas and the venter 

are broadly rounded. The umbilical shoul- 
der i.s subangular and the umbilical wall 
nearly vertieal. The suture is showo on 
Figure oB. 

Isciditoidcs originis is one of the most 
common species in the Siihcoliunhitcs fauna 
of Chios. A complete* restudy of the \ cry 
large collection assembled by Benz and 
Benz has bet*n undertaken by Knmmel 
( 1968b). In that review' are included the 
documentation and discussion to show' that 
this s})ccies disj)lays a large degree of \ aria- 
tion in width of the conch and in size of 
th(* uml)ilicus. In the* Chievs population of 
Isnilitoidcs e)/7g?ni.v, the umbilical .shoulder 
i.s aKvav's well roimelc'el, c\e*n in the more 
elepre\sse*d forms, in contrast to the sub- 
angular umbilical shoulder of the spcci- 
me'us recoreleel here. Among the known 
sjK'cies of Isciditoidcs, ou]y orii!,inis from 
(diie)s i.s kne)W'n from a large number of 
spe*cime'ns. The same* sp(*eies i.s also (|uit(* 
abunelant in the* Siihrolinuhitcs fauna of 
Albania, wTu*re Arthaber (1911) records 
54 .s])(*cime'ns in his collections. This same 
species (originis) is also known from 
Xifoe*koko, Tinior (Spath, 1934: 198). Thi* 
gi'uus Isculif aides i.s repr('se*n(e*el in the* 
Xarmia I'ormation, in the* Salt Bange of 
\\ est iiikistan (Knmmel, 1966). Howe\er, 
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because of poor preservation the specific 
affinity of these Pakistan specimens cannot 
be determined. The late Scythian fauna of 
Kwangsi, China, contains IscuUtoides cl- 
lipticus Chao (1959). This appears to be 
a more compressed form. The late Scythian 
of the Primorye Region contains IscuUtoides 
subovif ormis Kiiycu\soya (1954, 1961). This 
species has a highly depressed whorl sec- 
tion but is otherwise quite like the Afghan 
specimens recorded here. The upper 
Thaynes formation of southeast Idaho con- 
tains a species of IscuUtoides that is quite 
like the specimens described here ( Kuinmeh 
1968b). The Tobin Fonnation of Nevada 
also contains a new species of IscuUtoides 
but this is quite different from the Afghan 
forms (Kummel, 1968b). Finally IscuUtoides 
minor Tozer (1965) from British Columbia 
is quite similar to the Kwangsi 7. eUiptieus 
and the forms from the Thaynes Fonnation 
of southeast Idaho. Small globular am- 
monoids, as IscuUtoides, are very difficult 
forms to study. Few large populations of 
IscuUtoides are known; most species of this 
genus are known from small and often 
poorly preserved samples; at the same time, 
how e\er, the genus is represented in most 
late Scythian faunas and in some of these 
it is a dominant fonn. 

Oeeurrence. Sidicolumhites fauna at 
Kotal-e-Tera, Afghanistan. 

Repository. MCZ 10140 (Pi. 1, figs. 14, 
15), MCZ 10149 (PI. 1, figs. 12, 13), MCZ 
10167 (unfigured specimen). 

Genus SUBCOLUMBITES Spath, 1930 
Type species, Columbifes perrinismifhi 
Arthaber, 1908 

Subcolumbifes perrinismifhi (Arthaber) 
Plate 1, figures 1-*3 

Coliwibitcs pcrriiiismithi Arthaber, 1908: pl. 12, 
fi^. 1; Arthaber, 1911: 262, pl. 23(7), figs. 
19, 20; Diener, 1915: 112; C. Reirz, 1928: 
155; Renz and Renz, 1947: 59; Renz and Renz, 
1948: 20, pl, 11, figs. 7-7a. 

Stthcolumbites pcrrinisniithi, — Spath, 1930: 77; 

Spath, 1934: 203, pl. 12, figs. 5a, h; Kummel, in 
Arkell et al., 1957: 140, figs. 172, 15a, 1>, 



Columbites curopacus Arthaber, 1908: 278, pl. 12, 
fig. 2; Arthaber, 1911: 261, pl. 23(7), figs. 

13-18; Diener, 1915: 112; C. Renz, 1928: 155; 
Renz and Renz, 1947: 59; Renz and Renz, 
1948: 19, pl. 11, figs. 3-3a, 4-4a, 5-5a, 6-6a. 
Subcohinibitcs curopacus, — Spath, 1934: 204, pl. 

12, figs. 6a, 1), text-fig, 62e. 

Columbifes curopacus perrinismitbi Renz and Renz, 
1947: 59; Renz and Renz, 1948: 20, pl. 11, 
figs. 1-lb, 2-2b. 

Columbifes mirdifensis Arthaber, 1911: 263, pl. 

24(8), figs. 2, 3, 4; Diener, 1915: 112; C. Renz, 
1928: 155; Renz and Renz, 1947: 59; Renz 

and Renz, 1948: 21. 

Sid?columbifcs mirdifensis,— -Sp'dih, 1934; 205. 
Subcolumbifes kwan^sianus Chao, 1959: 128, 304, 
pl. 30, figs. 14-17, text-fig, 41c. 

Columbifes asipnmefrieus Chao, 1959: 127, 303, 

pl. 30, figs.' 10-13. 

Subcolumbifes ef. perrinisu)ifhi, — Bando, 1964: 
99, pl. 3, figs. 18, 19, pl. 4, fig. 3. 

This very distinctive species is repre- 
sented in the collection by two fragmcntar\' 
specimens. The larger of the specimens 
( Pl. 1, fig. 1 ) shows the typical fine, for- 
wardly projecting ribbing of the species. 
On the smaller specimen the ribbing is 
only faintly developed but this appears to 
be due mainly to preservation. The smaller 
specimen has a diameter of 15 mm, and 
at that stage the venter is broadly rounded. 
Due to faulty preservation one can’t be 
sure if the venter of the larger specimen 
sharpens, at least a little, as in some of the 
specimens of this species from Albania 
and Chios. The suture (Fig. 5A) is visible 
on the smaller of the specimens and is 
quite typical for the species. 

This species is a common member of 
latest Scythian faunas from Albania, Chios, 
Kw angsi, and Japan. The synonymy given 
above reflects the multiplicity of names 
that have been introduced for this species, 
Restudy of all the critical type collections, 
except those from China, clearly shows the 
real relationship of all these forms. A 
thorough discussion of this species is given 
in Kummel ( 1968b ) . 

Occurrenee. Subcolutnbites fauna, Kotal- 
e-Tera, Afghanistan, 

Repository. MCZ 10138 (Pl. 1, figs. 2, 
3), MCZ 10146 (Pl, 1, fig. 1). 
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Genus VICKOHLERITES Kummel, 1968 
Type species, Prenkifes sundoicus Welter, 
1922 

Vickohlerifes cf. sundoicus (Welter) 

Plate 1, figure 4 

Prnikilcs stindaictis Welter, 1922; 150, pi. 168 

(14), li.us. 18-21; Kntass>', 1933: 621; C. Henz, 
1945; 301; Kenz and Henz, 1947: 60; Renz 

and Henz, 1948; 29, pi. 12, fig. 1; Chao, 1959: 
306. 

''Frenkites" .sinidairus, — Spath, 1930: 77; Spatli, 

1934; 188,209. 

\ ickoldn ifrs sundainis, — Knmniel, 1968a: 9, pi. 

I, figs. 6, 7. 

A sing;k‘, incomplete' specimen in the 
(‘olk'etion is allie'd to tlie specimen from 
Timor assigned to Vvenkites sundalcus by 
WVlter ( 1922) and wliieh Kummel (1968a) 
selc‘ct('d as the type of his new genus 
Vickolilcrii(\s. The specimen on hand has 
a diam(‘t('r of ap|)roximately 4.3 mm. The 
\(‘ntc‘r on the' inner whorls, at a diameter 
of api)roximately 20 mm, is distinctly 
flatt('ned with rouudt'd ventral and umhili- 
c‘al should('rs. Tli(' imiximum width of tlie 
whorl is at th(' midliiu' of the lateral areas. 
On the I ol lowing \’olution, at a diameter 
ol approximately 2.5 mm, the venter is 
arc'lu'd hut tli(* cross sc'ction ot the whorls 
is still much hroadc'i* than high. At the 
maximum diameter ol the spc'cimen tlie 
Ncaiter is more highly arclied and the width 
and hrc'atli ol the w'horls mon* e([ual in 
dimensioiis. At this diamc'tc'i* also the maxi- 
mum width is at the umbilical slioulder. 

44i(‘ type' .spe'cinK'ii of Prenkites suudairus 
Irom Timor has (k'pressed wliorls at all 
stage's, tlie)ugh the' ek'gre't' e)l dc[)re'ssie)n de- 
e re'ase'el adoralK. Like'wise*, thre)ughe)ut the' 
e)iite)ge'u\ e)f the' Tiim)r specimen tlie maxi- 
mum width is at the' umbilical she)ukler. 
Also the' umbilical she)nkk‘r is ae'utely 
re)uiiek'el in all gre)wth stages. 

'\\h' suture' e)ii the Alghan spe'cime'U is 
re'pre)due'e el e)ii kk’gure' 50. The first late'ial 
lobe* is e ntire-ly e)u the \enter, the- se'ce)nd 
late'ial k)be‘ is on the' late'ral are'a and the' 
auxiliary k)be* is on the* umbilic'al wall. The' 
suture- e)f the' he)k)t\pe e)f Vickohicrites 



suudaicus is reproduced on Figure 5D. The 
number of elements in these tw o sutures is 
the same but tlie shape of the saddles and 
lobes and the pattern of denticulation are 
epiite different. This raises a cpiestion as to 
w hether this Afghan specimen is even gen- 
erically allic'd to the type of Vickohicrites 
suudaicus from Timor. There is a degree of 
similarity in the pattem of the suture of 
this Afghan specimen to the suture of 
Zenoifes represented in the Suhcolumbifcs 
fauna of Chios. Zenoites, however, is a 
genus characterized by strong constrictions 
and tliese arc not present on m\^ Afghan 
specimen. Likewise, the suture of the 
Afghan specimen is similar to tliat of 
Cliioccras. another unique genus of the 
Su])coIuml)itcs fauna of Cliios. Here again 
though, there is a striking difference in 
conch morpliology, as Chioccras has a 
prominent ventral keel. 

Critical comparison of the Afghan and 
Timor forms is difficult as each is repre- 
sented l)y a single specimen. There is an 
overall similarity lietween the two speci- 
mens, but intriguing differences in w4iorl 
shape and suture. The specimens are surel\' 
specifically distinct and perliaps even gen- 
erically. However, tlie Afghan specimen 
is too poorly preserved to be selected as 
the type of a luwv speeies and genus. The 
idcmtification given here reflects its closest 
affinities bas(*d on the data a\ailable. 

Occurrence. Stil)coIuud)itcs fauna, Kotal- 
c'-T ('!' a , A f gl 1 a 11 i s t a n . 

Rcpositorif. MCZ 10141 (PI. 1, fig. 4). 

Genus MEROPELLA Renz and Renz, 1947 
Type species, Arianifes (Meropello) plejanoe 
Renz and Renz, 1947 
Meropello cf. plejonoe Renz and Renz 
Plate 1 , figures 10, 1 1 

Ariaiiilr.s ( MeropcUu) ))lciimac Hi'iiz aiul Henz, 
1947: 67, 79; Henz atul Henz, 1948; 9.5, pi. 
3, f igs. .3-31), 11-111). 

Mrropclla plcjiniac , — k'lmiim'l, in Aikt'll et ak, 
19.57: LI 40, fig. 172, 12. 

This genus and sp('ei('s had prc'viousK' 
liec'ii knowai onl\’ from a lew' specimens in 
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the Subcohunhites fauna of Chios. The 
specimen recorded here is incomplete and 
somewhat poorly preserved. The diameter 
is IS mm, width of adoral whorl about 9 
mm, height about 4 mm and the umbilical 
diameter is approximately 10 mm. The 
w horls are depressed, with a broadly arched 
venter and narrow , rounded, lateral areas. 
This Afghan specimen differs from the Chios 
forms in its highly depressed whorls. In the 
Chios specimens the width and height of the 
whorls are approximately equal. The su- 
ture is only vaguely discernible on my 
specimen. On the ventral region one can 
see a narrow lanceolate ventral lobe, ad- 
joined by a phylloid first lateral saddle 
and then the first lateral lobe. A second 
lateral lobe straddles the ventral shoulder, 
and a small auxiliary lobe is vaguely in- 
dicated on the umbilical wall. The base 
of the lobes are not observable so the 
nature of the denticulation, if any, is not 
known. The Chios M. })Icjanae has this 
same general suture pattern. 

Occurrence. Suheolumhites fauna, Kotal- 
e-Tera, Afghanistan. 

Rcpositori/. MCZ 10142 (PI. 1, figs. 10, 

11 ). 

Family MEEKOCERATIDAE Waagen, 1895 
Genus WYOMINGITES Hyatt, 1900 
Type species, Meekoceras aplanafum White, 
1880 

Wyomingifes aplanafus (White) 

Plate 3, figures 12—14 

Mcckoccras aplanatinu White, 1879: 112; 1880: 

112, pi. 31, figs, la, h, cl (not c); Smith, 1904: 
373, pi. 41, figs. 4-6; Hyatt and Smith, 1905: 
146, pi. 11, figs. 1-14, pi. 64, figs. 17-22, pi. 
77, figs. 1, 2. 

Meckoccras (Cyrouites) aphinatum, — Diener, 1915: 
196. 

Xcuodisctis aplauatiis, — Mc^sisovics, 1886: 75. 

Xenaspis ? aplanata, — Waagen, 1895: 290. 
Ophiceras aplmiatiim, — Freeh, 1902: 631; 1908, 

pi. 61, fig. 1. 

Ficmiugifes ajdauafiis, — Smith, 1932: 51, 52, pi. 
11, figs. 1-14, pi. 22, figs. 1-23, pi. 39, figs. 
1, 2, pi. 64, figs. 17-32. 

Wyomingites aplauatiis, — Hyatt, 1900: 556; Spath, 
1934: 250, 251, fig. 84; Kmnmel, 1954: 185; 



Knmmel, in Arkcll et ah, 1957: LI 42, figs. 

175, 7a-c. 

Wyomiugites cf. aplauatus, — Knmmel, 1959: 444, 

figs. 5, 6; Knmmel and Steele, 1962: 696, pi. 

99, figs. 3, 4. 

My collections from the Owenitc.s Zone 
at Kotal-e-Tera contain five, more or less 
fragmentary, specimens of only fair preser- 
vation of this species. The largest speci- 
men has a diameter of approximately 65 
mm. The .species is comprised of forms 
with compressed, evolute conehs and 
flattened venter; the whorl sides arc only 
slightly arched. The suture is shown on 
Figure 5J. 

This species was first described on the 
basis of specimens from the Meckoccras 
limestone of southeast Idaho, and is quite 
common in the Otccnitcs Zone of w^estern 
United States. The Afghan specimens 
recorded here agree in all essential features 
to the specimens from western United 
States. Though I have fairly extensive col- 
lections of this species from the Meckoccras 
limestone of southeast Idaho, most speci- 
mens are too incomplete to yield significant 
measurements. I can, however, match my 
Afghan specimens to those from Idaho with 
no difficulty. The suture also is essentially 
the same except for wiiat appears to be a 
more highly developed auxiliary series on 
the umbilical shoulder and wt^H. It is, how^- 
ever, quite similar to the suture reproduced 
by Smith (1932: pi. 22, fig. 3) for a .speci- 
men of this species from southeast Idaho. 
My owTi collections of this species from 
southeast Idaho show^ that there is con- 
siderable variability in the shape, length, 
and pattern of denticulation of the auxiliary 
lobe. In summary, I can observe no sig- 
nificant differences betwTcn these Afghan 
specimens and those of W. aplanatus from 
w^estern United States. I w^ould also include 
here the fragmentary specimen from the 
small Otccnitcs fauna of South Island, \tnv 
Zealand (Knmmel, 1959). In addition it 
is highly possible that the specimen from 
the Arctoccras fauna of Spitsbergen, as- 
signed by Stolley (1911: 123, pi. 9, fig. 5) 
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u) . . /xO( eras (Gyronitrs) aplanatum \Mijtc, 

is corn'ctly identified. Spath ( 1934: 251) 
eonsidered tins identification wiong and 
suggestc'd that tliese forms should be refer- 

al) U‘ to Svalbardiccras Frebold. This change 
in generic assignment was strongly in- 
fliu*nc(.'d b\' his belied that the j\)(toccias 
fauna of Spitsbc'rgen was late Scythian in 
age. Knmmel (1961) has presented argu- 
mc'nls to establish that the Arctoceras fauna 
of S])itsb('rgen is ol mid-Seythian, Oiccnitcs 
Zone, age. 

Occurrence, Oiccmifcs fauna, Kotal-e- 
Tera, Afghanistan. 

Ilcpositoni. MCZ 10161 (14. 3, fig. 13), 
MC:Z 10163 (PI. 3, fig. 14), MCZ 10164 
(PI. 3, fig. 12), MCZ 10172 (unfigured 

spc’ciiiK'ns ). 

Family NORITIDAE Karpinsky, 1889 
Genus ALBANITES Arthaber, 1909 
Type species, Pronorites triadicus Arthaber, 
1908 

Albonites triodicus (Arthaber) 

Plate 2, figures 1-9 

Pw}H>rUr.s (riadint.s Aitlial)CM% 1908: 261, pi. 11, 
fius. la-r: Artlul K‘r, 1911: 204, pi. 17(1), 

tins. 8, 9; Dinirr, 1915: 231; C:. Hen/., 1928: 
155; Kiilass). 1933: 621: I6 mi/. and Ren/, 1947: 
61: H('ii/, and Hen/,, 19 18: 84, pi. 14, fiy;s. 14— 

1 11 ). 

Alhanites Iriadints , — Spatli, 1934: 275, ii^. 95. 

/Venon'/e.s osmauirus AiIIkiIkm', 1911: 205, pi. 

17(1), 10, Dieiier, 1915: 231: C. lUai/, 

1928: 155. 

Albanih'-s osmauirus , — Spatli, 193 I: 276. 
rrouoriirs ef. osmauirus , — H('n/ and Hiai/, 19 U: 
62; Hen/ and Hen/, 1948: 86, pi. 15, fi.us. 6-6e. 
rnnufrUrs arhaiius Artliaher, 1911: 20.5, pi. 
17(1), lie's. 11, 12; Du'iiei, 1915: 230; W'elU'r, 
1922: 91, 1)1. 15.5, li^s. 10-11; (7 Hen/., 1928: 
2.55; KntassN, 1933: 624; C. H(mi/, 1945: .301; 
Hen/ and H<mi/, 19 17: 61; H(‘n/. and Hiar/, 

1918: 85, pi. 11, lie's. 13-131), 15-151), pi. 15, 
lilt's. 5 5e. 

Alhauil(\s arhauus , — Sp;illi, 19.34: 277. 

tbiuuuitrs arhamts \ar. uirdihriaura Hen/, and 
H«ii/, 19 17: 62; Hen/, and Hi‘n/, 1948: 8.5, 
pi. 1 I, lie's. 12 121). 

Prouorih's spec . ind. e\ all. aihaiii , — W(4ler, 1922: 
95. pi. 155( 1 ), liei. 9. 

\u(isihiritrs <uariJis Kii)arisn\a, 1917: 164, pi. .39, 

Ims. 3. I, lext I ieis. 60, 61 . 



Pronorites arhauus \ar. suudaica Henz and Henz, 
1948: 85. 

AUxiuitcs iccftni Spalh, 19.34: 278. 

Prouorites orirutalis Hen/, and Henz, 1947 : 62; 

Henz and Henz, 1948: 86, pi. 15, fit's. 2-2h. 

Prouorites shauhi Henz anti Henz, 1947: 62, 78: 
Hen/ and Henz, 1948: 87, pi. 15, fi.u;s. 4 — la. 
Pronorites shauhi \ar. timoreusis Henz and Henz, 
1948: 87. 

Prouorites shauhi \ar. kephalovuneusis Henz and 
Htarz, 1947: 62, 78; Henz and Henz, 1948: 87, 
pi. 15, fit's. .3-3a. 

Prouorites reirheli Henz and Henz, 1947: 62, 79; 

Htaiz and Henz, 1948: 88, pi. 15, lie^s. 1— Ic. 
AlJ)auites dauispaueusis (Astakhox'a) 1960a: 143, 

pi. .34, figs. 4, 5; Astakhova, 1960b: 150. 
Aspidites hasserti Arthaher, 1911: 249, pi. 21(5), 
fig. 16; Spath, 19.34: 275. 

Meekoceras (Kouiuckites) hasseiii, — Diener, 1915: 
198. 

Pap,tioeeras kowauum Arthaber, 1911: 242, pi. 

21(5), fig. 11; Diener, 1915: 115; Smith, 19.32: 
65: Spath, 19.34: 269, 275. 

Pseudosihirites tfr, dichot(uuus Waagen, Arthaber, 
1911: 254, pi. 22(6), fig. 8. 

Auasihirites efr. dichotomus, — Arthaber, 1911: 273. 
Sihirites ef. dichotomus, — Diener, 1915: 255. 

This species, tliougli never occurring in 
any great abundance, is pix'scnt in most of 
tlie late Scythian faunas known from 
Tethys. Justification and disc ussions of the 
long synonymy of this species is given in 
Knmimd ( 1968b). There ha\ e been sc\ en 
sp('ci(‘s and four \ariety names introduced 
for this group. Aside Iroin e.xtreiticly nar- 
row' eonceptions of species, poor preserva- 
tion and preparation of specimens aecounts 
for at U'ast some of the multiplicity of 
names. The Suhcolintihitcs fauna ol Kotal- 
e-Tera lias yielded six sjK'cinu'ns ol tins 
spec'ies, five' of which are illustrated on 
Plate' 2, figure's 1-9. The suture's from two 
of tlie spex'ime'us are shown on I'igurcs oh, 
G. The' smallest of the'se speciine'iis has a 
eliameter of 21 min anel the large'st a diam- 
e'te'r ol approximately 47 inm. All the spe'ci- 
me'iis are phragineK'onc'S. The llattcneel 
\ent('r with elistine t cross rielgc's is a con- 
spicuous le'atnre' of this s])e'cie's. One speci- 
men ( PI. 2, figs. 8, 9) has slight!)' more 
re)unele'd \entral shoulders. This, howe'ver, 
is a variation that can re'adily be' see'u in 
the larger Albanian anel ('bios populations 
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of tlii.s sj)Gcies. None of tlie specimens 
preserve a perfect suture due to factors of 
weathering and the nature of the preserva- 
tion. However, even tlioiigh details are 
olxscnred, the suture (Figs. 5F, G) is identi- 
cal to that for other members of this species. 

As now understood, Alhanites triad icus 
is the only species of the genus Alhanites 
and is confined to Tethys. This species is 
present in the Stihcohnnhitcs fauna of 
Albania and Chios, in the Cohimbites Zone 
of Astakhova (1960a, b) on the Mangyshlak 
Peninsula, the Suhcolumhitcs fauna of 
Kotal-c-Tera, Afghanistan, and in the Pro- 
liun^arites fauna of Timor. 

Occurrence. Subcohimhites fauna, Kotal- 
e-Tera, Afghanistan. 

Refwsitori/. MCZ 10136 (PI. 2, figs. 6, 
7), MCZ 10145 (PI. 2, fig. 1), xMCZ 10152 
(PI. 2, figs. 8, 9), MCZ 10153 (PI. 2, figs. 
4, 5), MCZ 10156 (PI. 2, figs. 2, 3), MCZ 
10168 (nnfignred specimciTs). 

Family PRIONITIDAE Hyatt, 1900 
Genus HEMIPRIONITES Spath, 1929 
Type species, Goniodiscus fypus Waagen, 
1895 

Hemiprionifes fypus (Waagen) 

Plate 3, figures 2-9 

Coniocliscus typus Waagen, 1895: 128, pi. 9, 

figs. 7-10; biencr, 1915: 135; Mathews, 1929: 
31, pi. 5, figs. 5-21. 

Ilciniprioiiitcs typus, — Spath, 1929: 270; Spath, 

1934: 330, fig. 114; Kuinmel, in Arkell, et ah, 
1957: L144, fig. 177, 3. 

This species is represented by a single 
well preserved specimen of approximately 
55 mm in diameter. The species is char- 
acterized by a highly compressed involute 
conch and a tabulate venter. 

The types of this species consist of four, 
mainly fragmentary, poorly preserved speci- 
mens from the Upper Ceratite limestone of 
the Salt Range in West Pakistan. This is 
the upper part of the Mittiwali Member 
of the Mianwali Formation of Kummel 
(1966). The Icctotype (Waagen, 1895: pi. 
9, figs. 8a-c; PI. 3, figs. 2, 3 of this report) 



is a very poorly preserved phragmocone 
that consists of only a portion of the venter 
and one side of the conch. The specimen 
measures about 29.0 mm in diameter, 11.0 
mm for the \^Tdth of the adoral whorl, 15.7 
mm for the height, and 5.4 mm for the 
diameter of thc‘ umbilicus. The poor pres- 
ervation makes highly doubtful the presence 
of the cross ridges on the venter as in 
Waagen’s reconstruction of this specimen. 
Only parts of the suture are visible and 
these are highly weathered. The three re- 
maining paralectotypes are equally poor 
specimens. The suture illustrated by 
Waagen (1895: pi. 9, fig. 9) was taken 
from a small fragment of whorl section 
(PI. 3, fig. 8) that is also weathered. The 
illustration of the smallest of Waagen’s 
specimens (1895: pi. 9, fig. 10; PI. 3, figs. 
6, 7 of this report) is highly inaccurate. 
There are no serrations on the ventral 
shoulders and the lateral omament is 
nothing more than very faint growth lines. 
Finallv, the illustration reproduced by 
Waagen (1895: pi. 9, fig. 7; PI. 3, fig. 9 of 
this report) of the largest of his specimens 
bears little resemblance to the actual speci- 
men. 

The basic form of the conch of my 
Afghan specimen is essentially the same as 
that of the type specimens of Waagen from 
the Salt Range of West Pakistan. The 
suture on the Afghan specimen is not 
clearly visible, l)ut there appears to be 
some difference, in the shape of the saddles, 
with the suture of Waagen’s paralectotype. 
My own extensive collections from the 
Upper Ceratite limestone, and especially 
from Chhidru where Waagen collected his 
specimens of //. typus, contain a fair num- 
ber of specimens of this species, though 
the preseiAation is not much better than 
that of Waagen’s material. However, within 
this collection, variability in the shape of 
the lobes and saddles is quite evident. 
Though both the Salt Range and Afghan 
specimens are poorly preserved, 1 have no 
doubt but they are con specific. 

Kummel and Erben (1968) described an- 
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vjthcT species of llcmipriouitcs. If. Iiuugcvi, 
ironi tlie Ou'cuitcs hah at Kotal-e-Tera. 
This species is very distinct in the larger 
size of tlie innlnlicns and transverse ribs 
on the trnnealed venter. Ifcmipriouifc.s 
timorcn.sis S])atli (1934: 331) from the 

AuasihirUc.s lieds of Timor is very nearh’ 
allied to th(' type species, as are the Ameri- 
can sp(‘cies of Ifemipriouitcs described by 
Mathe\\'s (1929) and the Spitsbergen spc’cies 
described by Spath (1934). There is a 
distinct possibility that all these forms are 
c'on specific; however, because of the poor 
preservation and incomplctcMicss of data on 
the Telhyan specimens, it seems best to 
k(‘cp thc’in distinct for the time being. 

Occurrence. Owenites fauna, Kotal-e- 
Tc'ra, Afghanistan. 

Repositonj. MCZ 10159 (PI. 3, figs. 4, 5). 

Family SIBIRITIDAE Mojsisovics, 1896 
Genus WASATCHITES Mathews, 1929 
Type species, Wosofehifes perrini Mathews, 
1929 

Wosofehifes sp. indet. 

Plate 3, figures 1 0, 1 1 

Til is spc'cies is represented in the collec- 
tion b\' two sp(‘(‘im('us of fair to poor prc's- 
ervation. Tlu' bettea* of the two specimens, 
ilhistrat(‘d in Plate' 3, figure's 10, 11, has a 
elianu'ter of 30.5 mm. The elistinguishing 
le'atnre's ol the' ge'iuis are' ch'arly e\ident. 
4'ht‘se are': the' ('omjiresse’el eeinch, with 

cemverge'ut whorl side's, and a lenv arched 
\('nter; preiminent umbilical noeles from 
which radiate' two ribs that de'C're'asc' in 
si/(' toward the* \e'nter. The' suture is not 
prc'se'iw e'd. 

44i(‘ genus \\'asal('hif(\s is a c'einsjiic'uous 
membe'rol the* sei-c'alled "Anasihirilcs' fauna 
and is charaete'rislic of llu* Aua.sihirUcs 
Siib/oiK' of the* Ouuuutcs Zone. All e)f the' 
imme'rons spe'cie's of tin’s genus look very 
miieh alike'. The' t)'pe* spe'C'ic's is based eni 
sjieeime ns freim the' AuasihirUc.s fauna of 
I'ort Douglas, ITali (Mathews, 1929). M\ 
\lghan s])e'C'imeii is \e*iN' similar to the* 
t\pe' sj')e'e'ie's and eonlel \ e'l y we'll be eon- 



specific with it. However, better preserved 
specimens are nec'ded to establish this rela- 
tionship with an\^ degree of certainty. 
Species of this genus have been described 
from British Columbia (McLearn, 1945), 
Axel Heiberg Island (Tozer, 1961) and 
Spitsbergen (Spath, 1934). In each of 
these areas the genus occurs within the 
mid-Scythian Oiccnifcs Zone. The genus 
is also present in the Upper Ceratite lime- 
stone of the Salt Range, West Pakistan. 

Occurrence. Otccnifcs fauna, Kotal-e- 
Tera, Afghanistan. 

Rcpo.sitonj. MCZ 10158 (PI. 3, figs. 10, 
11), MCZ 10160 (unfigured specimen). 

Genus KEYSERLINGITES Hyatt, 1900 
Type species, Cerofifes subrobusfus Moj- 

sisovics, 1885 
Keyserlingifes sp. indet. 

Plate 1, figures 5-7 

A small specimen of 22 mm in diameter 
is our first record of the genus Kci/scrlingitcs 
in late Scythian strata of Tethys. The 
spc'cimen appears to be all phragmocone 
and has a whorl licight of 9 mm and an 
umbilical diameter of 7.5 mm. The whorl 
sides are slightly convex and converge 
toward a broadly rounded \ent('r. The 
umbilical shoulder is abrupth' rounded and 
the umbilical wall nearh^ vertical. There 
are large nodes, one approximately ever}' 
epiarte'r volution, that are anchored on tl:e 
umbilical shoulder and extend upward on 
iIk' flanks. The* most adoral node, at a 
diameter of 21 mm, extends half w ay across 
tlu' lateral areas. The suture consists of a 
simple' ]u*ong(‘d ventral lolx', a large first 
lat(*ral saddle* anel lirst lateral lobe, and 
miK'h smaller second lateral sadelle and 
lobe'; le)w\ denticulate'd auxiliary lobe oc- 
e'uj)ie's the* umbilical wall (Fig. 51".). Two 
small specimems of only fair prese'ivation 
are* believeel to be e\e'n ye)unger stage's ol 
this s]K‘(‘ies. The' s]:)ecime'n illustrateel e>n 
Plate' 1, figures 6, 7 has faint inelication eif 
the umbilical nexles and a suture with the 
basic pattern of that of the larger sjiecime'n. 
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The general shape of the conch, the 
nodes, and the suture identify this speci- 
men as KeijsevVuigites. The specimen is 
most probaldy a juvenile form. On the basis 
of studies on several well preserved speci- 
mens of Keyserlingitcs suhrobustus from 
British Columbia and Ellesmere Island, 
Tozer (1965) has been able to clarify the 
relations between Keyserlingitcs and Dur- 
gaites. Tozers suggestion, however, that 
the riimalayan "'Duvgaites'’ clicneri and the 
Timor “D.'' angustecostatus may be late 
Scythian in age, rather than Anisian, as 
concluded by Diencr (1907, 1912), Spath 
(1934) and Welter (1915), is rejected. The 
full aspect of this problem has been dis- 
cussed by Kummel (1968b). Keyserlingitcs 
is known mainly from the circum-Arctic re- 
gion where two species are present in late 
Scythian strata. One of these species, 
Keyserlingitcs snbrohnstus Mojsisovics, is 
present in northern Siberia, Spitsbergen, 
Ellesmere Island, and in British Columbia. 
A second species, Keyserlingites miclden- 
(lorffi (Keyserling) is known only from 
nortliern Siberia. The Frohungarites fauna 
of the Thaynes Formation of southeast 
Idaho contains two species of Keyserlingites, 
and the underlying Columbites fauna a 
single species. Zakharov (personal com- 
munication) reports the occurrence of an- 
other new species of this genus in late 
Scythian strata of the Primorye Region. 

Occurrence. Subcolumbites fauna, Kotal- 
e-Tera, Afghanistan. 

Repository. MCZ 10139 (PI. 1, figs. 6, 
7), xMCZ 10143 (PI. 1, fig. 5), MCZ 10144 
( unfigured specimen ) . 

Family USSURITIDAE Hyatt, 1900 
Genus LEIOPHY LUTES Diener, 1915 
Type species, Monophyllifes suessi Moj- 
sisovics, 1882 
Leiophyllifes sp. indet. 

Plate 2, figure 10 

This identification is based on a single, 
loose, weathered, incomplete specimen 
lying on the strata of the Frohungarites 



Zone. The topography of the outcrop and 
matrix of the specimen support the con- 
tention that the specimen is from the 
Frohungarites Zone. The specimen consists 
of little more than a quarter of a complete 
conch and is all phragmocone. The inner 
whorls are highly weathered, the outer 
whorl to a much lesser extent. The evolute 
nature of the conch and compressed whorls 
is clearly evident. These features of the 
conch plus the suture (Fig. 51) establish 
at least the generic affinity of the form. 

The genus Lciophyllites is represented in 
the Subcolumbites fauna of Albania and 
Chios, in the Stacheites Zone of Astakhova 
(1960a) on the Mangyshlak Peninsula, in 
the Subcolumbites faunas of Kwangsi, 
China, and in the Primorye Region. It is 
also apparently present in late Scythian 
strata of British Columbia (Tozer, 1965). 

Occurrence. Loose specimen, presumably 
from Frohungarites Zone, Kotal-e-Tera, 
Afghanistan. 

Repository. MCZ 10151 (PI. 2, fig. 10). 
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PLATE 1. SUBCOLUMBITES, VICKOHLERITES, KEYSERLINGITES, 5UBVISHNUITE5, 

MEROPELLA, ISCULITOIDES, PROCARNITE5 

Figure Poge 

1-3 Subcolumbites perrinismithi (Arthaber) 1, MCZ 10146, X 2; 2, 3, MCZ 10138, X 2, 495 

4 Vickohleriies cf. sunda/cus (Welter) MCZ 10141, X 1- 496 

5-7 Keyserlingites sp. indet. 5, MCZ 10143, X 6, 7, MCZ 10139, X 2. 500 

8,9 Subvishnuites cf. enveris (Arthaber) MCZ 10148, X 1- 491 

10, 11 Meropefla cf. plejonae Renz and Renz MCZ 10142, X 2. 496 

12-15 Isculitoldes cf. originis (Arthaber) 12, 13, MCZ 10149, X 2; 14, 15, MCZ 10140, X 2. 494 

16 Procarnites kokeni (Arthober) MCZ 10154, X 1- 493 

All specimens from Subcolumbites founo, Kotol-e-Tero, Afghanistan. 
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PLATE 2. ALBANITES, LEIOPHYLLITES, XENOCELTITES AND SUBVISHNUITES 
Figures Page 

I- 9 Atbanifes tnodicus (Arthaber). 1, MCZ 10145, X 1; 2, 3, MCZ 10156, X 2; 4, 5, MCZ 10153, X 2; 6, 7, 

MCZ 10136, X 1.5; 8, 9, MCZ 10152, X 2. 498 

10 Leiophyflites sp. indet. MCZ 10151, X 1- 501 

II- 13 Xenoce/f//es sp. indet. 11, MCZ 10137, X 1-5; 12, 13, MCZ 10157, X 2. 492 

14 Subvlshr^uites sp. indet. MCZ 10150, X 2. 489 

All specimens from Subcolumbites founa, Kotol-e-Tera, Afghaniston. 



ScYTiiiAX Ammoxoids FROM Afchaxistax * Kinutucl 507 




9 



50 S 



Aliisnim of Com])(ir(itiv(^ Zoology, Vol. 136. Xo. 13 



PLATE 3. JUVENITES, HEMIPRIONITES, WASATCHITES, AND WYOMINGITE5 

Figures Poge 

1 Juvenites cf. septentrionalis Smith. From Owenites Zone, Kotol-e-Tero, Afghanistan. MCZ 10162, X 2. 493 

2, 3 Hemiprionites typus (Waagen). From Upper Ceratite limestone at Chhidru, Salt Range, West Pakistan. 

Lectotype of Waagen (1895, pi. 9, fig. 8) GSI 7104, X f-5. 499 

4,5 Hemiprionites typus (Waagen). From Owenites Zone, Kotal-e-Tera, Afghanistan. MCZ 10159, X 1< ■499 

6, 7 Hemiprionites typus (Waagen). From Upper Ceratite limestone at Chhidru, Salt Range, West Pakistan. 

Paralectatype af Waagen (1895, pi. 9, fig. 10) GSI 7106, X 1.5. 499 

8 Hemiprionites typus (Waagen). Fram Upper Ceratite limestane at Chhidru, Salt Range, West Pakistan. 

Paralectotype af Waagen (1895, pi. 9, fig. 9) GSI 7105, X 1- 499 

9 Hemiprionites typus (Waagen). Fram Upper Ceratite limestane at Chhidru, Salt Range, West Pakistan. Para- 
lectotype of Waagen (1895, pi. 9, fig. 7) GSI 7103, X 1. 499 

10,11 Wasatchites sp. indet. From Owenites Zone, Kotal o-Tera, Afghanistan. Ventral and lateral views, MCZ 

10158, X 1.5. 500 

12-14 Wyomingites apianatus (White). Fram Owenites Zane, Katal-e-Tera, Afghanistan. Lateral view af three 

specimens: 12, MCZ 10164; 13, MCZ 10161; 14, MCZ 10163, X 1. 
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